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Make Do and Mend 


Improvisation has been a banal factor in the de- 
velopment of the founding of metals, ever since the 
inception of the departmentalisation of industry. It 
was responsible for the provision of rickety steps 
leading to charging platforms; tools, heavier than 
either needful or desirable; cupolas for smoke 
stacks; and for inadequate lifting and handling 
tackle. All this was happening when machine shops 
were being filled with individually driven fully auto- 
matic machines. Since the advent of mechanisation 
there has been a remarkable change, yet the fullest 
co-operation has not invariably been achieved. 
There are instances of foundry managers being per- 
suaded to put two-or four patterns in a box, where 
one or two would make for easy and cheaper hand- 
ling. There are cases of installations with too little 
room around the cupola to ensure efficient metal 
handling, and the lack of adequate space for coring 
up. It was hoped that the end of this period was 
in sight, but now it appears that a further era of 
improvisation is impending, as the Government 
policy of austerity is to be extended to include the 
making of capital goods. 

The foundry equipment makers have officially 
approached the Government for a real priority in 
the provision of their raw materials. Unless this be 
granted more improvisation will be forced upon the 
industry. Many non-ferrous foundry owners, acced- 
ing to Government pressure, have converted their 
melting plant to use fuel oil. Now it seems that, 
due to the lack of foresight, supplies of oil this 
winter have every appearance of being “ chancey.” 
To convert a furnace from one type of firing to an- 
other needs real technical skill and improvisation is, 
at the best, inefficient. Foundry executives, in their 
battle for better plant, must use every weapon in 
their armoury to ensure the co-operation of their col- 
leagues in other departments and of their suppliers. 
It is not only in the provision of machines where 
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co-operation is difficult to achieve, but also in the 
procuring of tools and gadgets. We have heard of 
an executive who, in desperation, has himself drilled 
holes in core barrels, as the machine shop was too 
busy! Yet this same individual would personally 
supervise the production of an awkward job to help 
the machine shop out of a difficulty. The machine 
shop will grumble about cross-jointed or off-match 
castings, yet will postpone the machining up of a 
batch of moulding boxes. 

The new demands on foundries may call for 
altered layouts and, these being “ engineering ” jobs, 
there is need for co-operation. The foundry execu- 
tive should tell the engineer that it is his “ pigeon,” 
but as the foundry department is the customer, it 
must be realised that there are certain fundamentals 
to be met. These should be carefully listed and 
handed to the engineer, for him to exercise his skill. 
The foundryman knows more about timing at vari- 
ous points of his plant than do engineers who are 
wedded to speed. The chairman of a group of four 
textile mills, all equipped with the same machines, 
told us that one was losing money, one scarcely 
breaking even, one showed a small profit, whilst the 
fourth was a money spinner. They were all brought 
into line when it was discovered that excessive speed- 
ing up of machinery was the cause of loss. Obvi- 
ously there is a critical speed for the proper co- 
ordination of output, taking into consideration the 
maintenance factor. “ Make do and mend” must 
be freed from the stigma of improvisation and be 
graced with the title of a well-finished engineering 
job. 
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German Bronze and Brass Ingot 
Production 


In Report B.LO.S. No. 1220, covering ingot produc- 
tion in the British zone of Germany, one is conscious 
of a feeling of reluctance by the reporters to criticise 
and pass judgment. The Report. thus devoid of the 
frills of personal criticism, makes comparison with the 
industry in this country an easy matter to the know- 
ledgeable reader. 

Of the twenty-seven firms investigated, few, if any, 
could claim alloy ingots as their main production, this 
process being chiefly contained in off-shoot departments 
of metal refineries, scrap merchants’ yards or foundries. 
From this fact alone the reader can conclude that ingot 
production in Germany had not attracted the concen- 
trated effort with which specialised firms have treated 
this important branch of the non-ferrous metal industry 
in this country. In consequence it is not surprising 
that the degree of control and quality obtained does 
not compare with that reached here during the past 
decade. It is noteworthy that the best practices sum- 
marised in this Report are contained in two works 
which have only commenced ingotting of non-ferrous 
alloys since the cessation of hostilities, and that, 
presumably, under the direction of the Military 
Government. 

An interesting feature of this Report is contained 
in the introduction, wherein it is explained that, while 
alloy ingot production was the main object, a matter 
of secondary importance was investigated; this covers 
the treatments given the “variegated materials which, 
as was commonly known, had been imported into 
Germany in large quantities prior to the outbreak of 
hostilities.” From the flowsheets and explanatory 
notes of the Report it is obvious that some form of 
subsidy would have been required to break down the 
low metallic materials to electro-copper, rough solder. 
and zinc oxide, according to the cost tables and detailed 
processes reported. It must be some consolation to 
those in this country who shipped this class of material 
to Germany before the war to note that the economics 
involved were not on the same level as those obtaining 
in this country. 

The Reports on the individual targets are interesting. 
There is also a translation from a German paper on 
the alloying of copper and iron. various sketches of 
furnaces of the Brackelsberg and Dorschel types, and 
working performances on an Ellipsoid furnace which, as 
mentioned in the Report, had already been covered 
in this country some fifteen years ago. There is also 
a fairly comprehensive list of the German DIN specifi- 
cations. The Report itself is an important contribution 
to the BIOS. records of German non-ferrous 
metallurgy. 


The September issue of Alloy Metals Review 
carries an interesting article on vanadium as a catalyst, 
in addition to the usual extracts. It is published by 
High Speed Alloys, Limited, of Widnes. 
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Forthcoming Events 


(Secretaries are invited to send in notices of meetings, eic., 
for inclusion in this column.) 


OCTOBER 23. 
Institute of Metals. 


Birmingham Section :—Open Discussion: “The Significance 
of Mechanical Testing.” 


OCTOBER 22. 
institute of British Foundrymen. 


Birmingham, Coventry, and West Midlands Branch :—‘ The 
Influence of Production flow of moulding methods in Iron- 
foundries and its effect on P.M.H._ and general efficiency,” 
by R. C. Shepherd, at the James Watt Memorial Institute, 
Great Charles Street, Birmingham, at 7.15 p.m. 


OCTOBER 24. f 
Middlesbrough Branch :—Annual Social Evening at the Cleve- 
land Scientific and Technical Institute, Corporation Road, 
Middleshrough, at 7 p.m. 
OCTOBER 25. 

East Midlands Branch :—‘‘ Foundry Problems”’—Papers sub- 
mitted by members. At the Leicester College at 6 p.m. 
Bristol and West of England Branch :—‘‘ The Lost Wax 
Process and its Future,” by D. F. Tedds, at the Grand 

Hotel, Broad Street, Bristol, at 3 p.m. 





Dutch Foundrymen’s Annual 
Meeting 


The Annual Meeting of the Netherlands Foundry 
Technical Association was held at the end of Septem- 
ber in the works of N. V. Werk-spoor, Utrecht-Zuilen, 
under the presidency of Mr. F. W. E. Spies. The morn- 
ing session was devoted to formal business and to the 
hearing of a Paper by Mr. A. Swagerman, on the pre- 
paration of moulding sand for the non-ferrous foundry. 
During the afternoon, Papers were presented by Mr. 
Deplage on cupola practice; Mr. Achaiz on cement- 
sand moulds; Mr. van Yperen on oil sand practice, 
and Mr. Bruske on synthetic sand. Mr. J. S. Abcouwer 
gave the opening address. During the afternoon parties 
of twenty were shown over the Werk-spoor plant. 





A.F.A. Elects Director 


Mr. ROBERT R. GREGG, foundry manager of Reliance 


Regulator Co., Alhambra, Calif., has been elected 
an international director of the American Foundry- 
men’s Association. One of the organisers and the first 
president of the Southern California chapter, Mr. Gregg 
has been a member of the A.F.A. since 1919. A native 
of the Isle of Man, Mr. Gregg began his career in a 
local foundry, and went to America in 1907. He was 
appointed foundry foreman of the Steiger & Kerr 
Occidental foundry, San Francisco, in 1914; and was 
thereafter, successively, foundry foreman, Hesse- 
Martin ironworks, Portland, Ore.; foundry superinten- 
dent, Keystone Iron & Steel Co., Los Angeles; consul- 
tant and apprentice instructor, Industrial Association of 
San Francisco. Joining Reliance Regulator in 1927 as 
foundry superintendent, Mr. Gregg served in that 
capacity until advanced to his present position in 1940. 
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For years past moulding boxes have been made of 
cast iron, cast or rolled steel, and occasionally of tim- 
ber. More recently certain foundries have utilised 
aluminium alloy boxes but this practice is by no means 
general, and iron and steel boxes continue to be used 
for the casting, not only of the heavy metals, but also 
of the light alloys. 

In a few light alloy foundries, however, notably 


those operating with magnesium, it has long been the 
Fcustom to use moulding boxes made of Elektron, a 


magnesium alloy which is two-thirds the weight of 
aluminium and less than one-fourth that of steel. 

The chief properties the foundryman demands of a 
moulding box are:—({1) Rigidity: The box must be 
strong enough to resist distortion which is liable to 
occur when * knocking out”; (2) Toughness: the box 
must withstand both the rough treatment it receives 
in the foundry and the adverse conditions under which 
it is usually stored when not in use. In short, it must 
wear well; and (3) Lightness: since the box is repeatedly 
lifted and moved, either by -human or mechanical 
power, lightness is an important advantage. This is 
especially the case when female labour is employed in 
foundries. 

These virtues are exhibited in an outstanding degree 
by the magnesium alloy moulding box. Its weight is 
usually only half that of a corresponding pressed steel 
box. A box measuring 14 in. x 16 in. x 6 in. weighs 
17 lb. in Elektron compared with 34 Ib. in pressed 


| steel, while compared with cast iron the weight ad- 


vantage is generally much greater. The magnesium 
box is more rigid than the pressed steel box, and, 
when correctly designed, has a resistance to distortion 
equal to that of the cast iron box and is not so brittle. 
The toughness of these boxes becomes very apparent 
if a representative selection be examined after hard 
foundry use over an extended period. ‘Remarkably 
few will be found cracked, patched or braced, as is the 
general finding with a similar selection of cast iron 
boxes. 


Corrosion Resistance 


Light alloy boxes also hold the moulded sand very 
well and effect a noticeable reduction of troublesome 
“sand slip ” such as may be encountered with smoother 
surface boxes. Finally, resistance to corrosion under 
adverse storage conditions is much superior to that of 
the ferrous metals. This statement is borne out by 
Fig. 1 which illustrates one of several Elektron mould- 
ing boxes with cast-in steel handles and incorporating 
magnesium bars fixed with stee] bolts. No protection 
against corrosion, atmospheric or electrolytic, was 
given to either steel or magnesium and after being in 
use for fifteen years, including storage in the open 
during the whole of the war period. these boxes re- 
vealed no signs of disintegration. Fig. 2 shows an 
Elektron extension frame coupled to a steel moulding 
box—both unprotected against corrosion. It had been 
in existence for six years, and was stored for two years 





alloys and moulding box technique. 
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Elektron Moulding Boxes 


in the manner described above, Note the 
severe rusting of the steel part compared 
with the slight corrosion of the frame. 


Design and Manufacture 
The manufacture of these moulding boxes presents 


no special difficulties to persons experienced in mag- 
nesium casting. 


It is essential, however, that the de- 


sign be entrusted to engineers familiar with light 


Fic. 1.—MAGNESIUM ALLOY MOULDING Box, WITH 
CAST-IN STEEL HANDLES AND ELEKTRON BARS 


Wall thicknesses 
are generally increased as compared with cast iron 
designs, and beading or strengthening ribs are usually 
added to compensate for the lower strength per unit 
sectional area of the metal. The usual gradual sectional 
change and generous radii which are desirable for most 
castings, and especially for magnesium components, 
should be provided, and, in the case of large boxes, 
flanges must be thick and of ample width. The fitting 
of steel pins and bushes presents no difficulty. For 
extra heavy-duty boxes, cast-iron or steel inserts are 
cast-in to act as housings for pins and bushes. By this 
means such parts are prevented from working loose 
on jolt machines, and the enlargement of holes in the 
light alloy box caused by the renewal of worn pins 
and bushes is obviated. Lifting handles in steel bar 
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Fic. 2.—ELEKTRON EXTENSION FRAME COUPLED TO A 
STEEL MOULDING Box AFTER Two YEARS’ STORAGE 


can be cast-in, although it is preferable that they should 
be securely screwed direct into the walls. No insula- 
tion is necessary. Trunnions can either be cast integral 
or formed by separate magnesium castings bolted on. 
As with other moulding boxes, bars also may either 
be fitted separately or cast integrally. Owing to the 
free-cutting properties of Elektron, joint machining, 
drilling, reaming, and tapping, where required, are easy 
and rapid. Apart from such machining operations on 
registering faces, the component is left in the as-cast 
state. 

Large moulding boxes are frequently, though not 
of necessity, made in sections (Fig. 3), the ends and 
sides being cast separately and bolted together. 
Elektron boxes up to 6 ft. by 4 ft., and even larger, 
made in this manner have been used successfully for 
many years. Such sizes can usually be handled 
manually if made in magnesium alloy, whereas in other 
metals they require the crane. It often happens that 
existing box parts have to be modified rapidly for 
the moulding of a new pattern. In such cases the 
exceptional ease with which clearances can be cut in 
bars or flanges by sawing or milling and the simplicity 
with which Elektron boxes can be provided with sup- 
plementary sand supports gives great economy. In 
some instances top and bottom box-part sections can be 
made effectively as open sand castings in a similar 
manner to cast-iron parts. 

Elektron bottom mould plates, core plates and core 
shells for all sizes of work have also been in successful 
use for many years. 
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Pointers for Ferrous Founders 


Iron or steel founders proposing to use magnesium 
alloy moulding boxes should ensure that these are 
dimensioned so as entirely to preclude contact between 
molten cast iron or steel and the box. In some cases 
this may mean a small increase in the interna] box 
dimensions and the addition of pouring and riser 
bushes. Similarly, care should also be taken to avoid 
“over-pour” when filling moulds, as otherwise the 
spillage of molten steel or iron may locally mel 
the box part. Runouts would also cause trouble ip 
the same way. It is true, of course, that these points 
are taken care of in normal good foundry practice, but 
they must be specially emphasised in regard to the use 
of light metal (aluminium or magnesium alloy) boxes 
in a foundry not previously accustomed to them. 

Low cost commercial grade Elektron is quite satis- 
factory for moulding-boxes. Heat treatment, apart 
from low-temperature annealing, is generally unneces- 
sary, and surface treatments are not required. Never- 
theless, magnesium moulding-boxes in many instances 
may prove somewhat more expensive in first cost than 
those in the heavier metals. 

In view of the increasing speeds of operation, the 
growing employment of female labour, and the con- 
sequent need for lightening of manual operations, the 
demand in this country for these moulding boxes is 
bound to increase. Ample metal is available for this 
purpose and there is no lack of experienced engineers 
and foundrymen to devise and produce the finished 
article, although Elektron founders are very busy at 
the present time. 


[Jllustrations by courtesy of Sterling Metals, Limited.| 


Fic. 3.—LARGE ELEKTRON Box MADE IN SECTIONS AND 
BOLTED TOGETHER, AND WITH CAST-ON TRUNNIONS. 
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(Concluded from page 113.) 


Results of Graphitic Carbon Determinations 


In order to obtain an indication of the amount of 
graphite contained in the first stage test bars, graphitic 
carbon estimations were carried out on each test-bar 
of each of the ten batches. Before sampling, the test- 
bars received a tempering treatment of 12 hours at 450 
deg. C. in order to soften the martensite and render them 
drillable. A sample was taken from the central section 
of each test-bar, and for this reason the graphitic carbon 
results given in Table III serve only as a relative indica- 
tion of the extent of graphitisation and do not represent 
the true graphitic carbon content of each test-bar. 

To make the examination of the graphitic carbon re- 


+ sults more convenient, the graphite content of each melt 
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has been plotted against the annealing time at 930 deg. 
C., and curves have been drawn through the mean posi- 
tion of the points plotted for each melt. The curves so 
obtained are given in Fig. 24. 


The general form of these curves indicates a rapid 
initial increase in graphite content, reaching a peak in 
20 to 40 hours of first stage annealing, in most of these 
melts. After this peak has been attained there follows 
a gradual decrease in graphite content as unavoidable 
decarburisation has taken place. With a given set of 
melting and casting conditions, the maximum graphite 
content in a white iron of blackheart composition, dur- 
ing first stage annealing at a fixed temperature, can be 
said to depend upon its graphitising potential or readi- 
ness to graphitise. 

This graphitising potential is related to ‘the total car- 
bon content, silicon content and content of alloying 
element. Furthermore, these factors would also be ex- 
pected to influence the period of time required at the 
first stage annealing temperature to reach the maximum 
graphite content. As these melts were prepared under 
closely similar conditions, and in general had similar 
total carbon, silicon, manganese, sulphur and phos- 
phorus contents, it can be said that any departure from 
the typical graphite-time curve is due to alloying element 
content or the melting treatment received. 

These experiments have shown that carbide stabilis- 
ing elements, in the amounts studied, tend to depress 
the maximum graphite content and/or lengthen the first 
stage annealing time required to reach it. A brief 
examination of the first stage curves given in Fig. 24 
indicates that graphitisation was suppressed in Melt 17 
(S 0.38 per cent.), Melt 9 (B 0.08 per cent.), Melt 10 
(Cr 0.24 per cent.), and Melt 15 (V 0.13 per 


*Presented at the Nottingham Conference of the Institute of 
Brivish Foundrymen. 


+ British Cast Iron Research Association. 
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| The Annealability of White Iron in the 


Manufacture of Malleable Iron‘ 
By S. W. Palmer, A.R.I.C., A.I.M.+ 
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cent.). In addition to 
these melts, it appears 


that the annealing time 
to attain maximum 
graphite content has been 
lengthened to some ex- 
tent by 0.16 per cent. As 
in Melt 6, 0.06 per cent. 
Sb in Melt 7, 0.025 per 
cent. Bi in Melt 8, 0.17 
per cent. Te in Melt 12, 0.16 per cent. Sn in Melt 13, 
0.12 per cent. W in Melt 14 and 0.73 per cent. Mn in 
Melt 16. In the remaining melts, maximum graphite 
content has been reached in litthe more than 20 hours’ 
first stage annealing. 


Second Stage Annealing Experiments 

When the results of the first stage annealing experi- 
ments had been assessed, it was decided to divide the 
remaining bars of the 20 melts into four groups, each 
group requiring a different period of first stage anneal- 
ing in order to decompose all eutectic cementite. It 
was considered essential in these experiments that in 
any melt, all cementite should be removed before pro- 
ceeding with the second stage annealing experiments. 

Group No. 1, consisting of Melts Nos. 1, 3, 4, 5, 6, 
11, 18 and 19, received 30 hours at 930 deg. C. before 
proceeding to the second stage anneal. Group No. 2, 
consisting of Melts Nos. 12, 14 and 20, received 50 
hours at 930 deg. C. Group No. 3, consisting of Melts 
Nos. 13 and 16, received 85 hours at 930 deg. C., and 
Group No. 4, consisting of Melts Nos. 2, 7, 8, 9, 10, 
15 and 17, received 120 hours at 930 deg. C. Reference 
to the chart given in Fig. 23 will clarify this method of 
grouping. 

Eleven test-bars of each of the 20 melts were used 
for the second stage annealing experiments. Each melt, 
in all four groups, contributed one test-bar to each of 
eleven batches of bars. Each batch of bars, packed 
in dry black sand containing a small percentage of 
plumbago, was contained in a small annealing box. 
The test-bars of Group No. 1 were loaded into the cold 
furnace and the temperature raised as rapidly as pos- 
sible to 930 deg. C. This temperature was maintained 
for 30 hours and the furnace then switched off. The 
closed furnace was cooled from 930 to 800 deg. C. in 
just over 3 hours. From 800 to 650 deg. C. the fur- 
nace was cooled at the rate of 3 deg. C. per hour, this 
cooling period lasting for 50 hours. One batch of test- 
bars was removed from the furnace every 5 hours, as 
shown in the following :— 





Time Withdrawn | Corresponding 





Batch No. After Reaching Temperature. 
| 800 deg. C. | 
Hours. | Deg. C. 
0 | 0 800 
1 | 5 785 
2 10 770 
3 15 755 
4 20 740 
5 25 725 
6 30 710 
7 35 695 
8 40 680 
9 45 665 
10 50 650 
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Annealability of White Iron 


Actually, Batch No. 10 was allowed to remain in the 
furnace until cooled to room temperature. All other 
batches, on removal from the furnace, were immediately 
taken out of the annealing boxes and quenched in 
water to prevent further graphitisation. In a similar 
manner, Groups Nos. 2, 3 and 4 were given their 
required first stage annealing times at 930 deg. C. 
before passing on to the second stage cooling treat- 
ment. All test bars were cut into halves after 
annealing, one half to provide a specimen for micro- 
scopic examination, and the other half to provide a 
sample for graphitic carbon determination. 


Results of Microscopic Examination (Second Stage) 
A microspecimen was prepared from the complete 
cross-section of each test bar. The specimens were 





MELT No. 1. 
NICKEL 0.55 
PER CENT. 


MELT No. 2. 
ALUMINIUM 0.08 
PER CENT. 
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MELT No. 6. 
ARSENIC 0.16 
PER CENT. 


MELT No. 7. 
ANTIMONY 0.06 
PER CENT. 
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MELT No. 3. 
CopPER 0.38 
PER CENT. 


MELT No. 8. 
BISMUTH 0.025 
PER CENT. 
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examined in the etched and unetched conditions 


determine the nature of the matrix, and the size an as indic 


distribution of the temper carbon. No eutectic cemep. 


tite could be detected in any of the fully anneal § 


bars, with the exception of Melt No. 9, containing 
boron, which contained a considerable amount, and 
with Melt. No. 10, containing chromium. This latte; 
melt contained only a trace of cementite. 

It would not be practicable to describe in this Pape 
the microstructure of all the specimens examined, and 
only the microstructures of the Batch No. 10 test bar 
will be referred to here. The bars of Batch 10, which 
were furnace-cooled after having received the full 
annealing treatment, can be regarded as having been 
fully annealed. Their microstructures are illustrated in 
Fig. 25. It is evident that annealability, particularly as 
it concerns second stage graphitisation, has been ser- 
ously impaired in the melts containing antimony, 
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MELT No. 4 


TiTANIUM 0.03 
PER CENT. 


oe 
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MELT No. 5. 
PHospHoRUS 0.33 
PER CENT. 


Led 


MELT No. 9. 
Boron 0.08 
PER CENT. 


MELT No. 10. 
CHROMIUM 0.24 
PER CENT. 


MAGNIFICATION x 60. ETCHED IN 4 PER CENT. PICRAL. 
Fic. 25.—MICROSTRUCTURES OF BARS FROM EACH MELT AFTER BATCH 10., ANNEAL. 


OcTO 


chromiu: 
still seri 


the mel 
excess Nl 
matrix 
and in t 
scrap. 
heart sti 
of ferrit 
The it 
carbon 
In gen 
element. 
temper, 
alumini 








OCTOBER 16, 1947 
















FOUNDRY TRADE JOURNAL 








131 








47 
| chromium, vanadium and excess sulphur. A lesser, but appears that this element had very little retarding 
* 0 till serious suppression of second stage graphitisation, influence on second stage graphitisation. In the photo- 
am F 45 indicated by retention of pearlite, has occurred in micrograph of the “fully annealed” boron material 
net: | the melts containing bismuth, molybdenum, tin and given under Fig. 25, it will be seen that the matrix 
aled excess manganese. Some pearlite also remained in the consi of ferrite and eutectic cementite, with 
Ting & matrix of the melts containing tellurium and tungsten, numerous small particles of graphite situated at the 
and & ond in the melt which received an addition of oxidised ferrite-cementite interface. The absence of pearlite in 
atte’ B scrap. All the remaining melts gave the typical black- this matrix indicated that second stage graphitisation 
__ heart structure of aggregate temper carbon in a matrix must have proceeded normally, and, indeed, this is 
ape & of ferrite. borne out by the second stage graphitisation curve for 
= The influence of these residual elements upon temper the boron melt given in Fig. 
hich carbon size and distribution is also worthy of note. Some attention was paid to oa modg of occurrence 
ful in general, the melts containing carbide stabilising of these various added elements in their respective 
So elements tended to contain larger but less numerous fully annealed materials. Manganese sulphide and a 
aa temper carbon aggregates, while in the melt containing small. number of titanium cyano-nitride inclusions 
— aluminium these aggregates were small and numerous. occurred in all the melts. In the melts containing 
a It is interesting to note that while 0.08 per cent. of nickel, copper, arsenic, aluminium, bismuth, molybde- 
coe boron seriously affected first stage graphitisation, it num, tin, tungsten, vanadium and manganese, no addi- 
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tional inclusions could be detected, and these elements 
were assumed to be in solid solution. In the titanium 
melt the titanium occurred as titanium carbide 
and titanium cyano-nitride. In the phosphorus melt an 
occasional striation of iron phosphide could be detected 
occurring at the grain boundaries, the greater part of 
the phosphorus being in solution. 

In the melts containing antimony and chromium, it 
was assumed that the greater part of these elements 
were in solution, with a possibility of them also being 
associated with iron carbide. It is probable that the 
boron in the boron melt was mainly associated with 
the considerable amount of eutectic cementite remain- 
ing in the structure. The tellurium in the tellurium 
melt occurred as manganese ditelluride, this being asso- 
ciated with the managanese sulphide. Large numbers 
of manganese sulphide inclusions and some iron 
sulphide inclusions were continued in the sulphur melt. 
No additional inclusions could be detected in the blank 
melt, the electric furnace melt, or in the melt to which 
an addition of oxidised scrap was made. 


Results of Graphitic — ‘ree (Second 
e 

Graphitic carbon determinations were carried out on 
the test bars of Batches 0, 2, 4, 5, 6, 8 and 10 of 
each of the 20 melts. The Batch 0 and 2 test bars 
required a tempering treatment of 450 deg. C. for 
12 hours to render them drillable for sampling. As 
in the case of the fifst stage bars the sample was 
taken from the central section of each test bar. These 
graphitic carbon results, given in Table IV, therefore 
serve as a relative indication of the extent of second 
stage graphitisation and do not represent the average 
graphitic carbon content of each bar. 

To assist in the interpretation of these graphitic car- 
bon results they have been plotted against the cooling 
time for each melt. The curves so obtained are included 
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in Fig. 24. On examining these curves it will be noticed 
that for melts that give a microstructure having a com. 
pletely ferritic matrix in the fully annealed condition, 
the graphitic carbon content increased as the second 
stage treatment proceeded, with an indication that 
graphitisation progressed more rapidly when cooling 
was taking place actually within the critical range, 
The steeper the slope of the second stage graphitis:- 
tion curve then the faster the rate of secondary 
graphitisation for a given time and rate of cooling. 

Those melts which contained a mixture of ferrite 
and pearlite in the matrix after full annealing would 
be expected to give second stage graphitisation curves 
having a less steep slope as secondary graphitisation 
had been partially impeded and had not been allowed 
to go to completion. This is borne out for melts 
Nos. 8, 13, 15 and 16, containing bismuth, tin, 
vanadium and manganese respectively, and to a lesser 
extent for melts Nos. 11, 12, 14 and 20, containing 
molybdenum, tellurium, tungsten and oxidised metal 
respectively. Second stage graphitisation appears to 
have been more or less completely suppressed in melts 
Nos. 7, 10 and 17, these containing antimony, chromium 
and sulphur respectively. In these melts little or no 
secondary graphite was precipitated during cooling, as 
indicated by the practically horizontal second stage 
curve they gave, and the fully annealed materials con- 
tained a completely pearlitic matrix. 


Concluding Comments on Section II 

The experiments described in this section have served 
to illustrate the general features of the annealing of 
white iron for the production of blackheart malleable 
iron and have given some indication of the factors 
that must be given consideration in order to obtain the 
desired product. In particular the influence on anneal- 
ability that may be expected from the fortuitously 
occurring residual elements has been illustrated. 4 

It is evident by the results obtained from the first 
stage annealing experiments that for white iron of 
norma] blackheart graphitisation, a first stage annealing 


TABLE IV.—Graphitic Carbon Content of Bars After Second Stage Treatment. 





Melt No. —_—— 


Batch No., Temperature Withdrawn and Graphitic Carbon, Per Cent. 





0 at 
800 deg. C. 


2 at 
770 deg. C. 


4at 5 at 
740 deg.C. | 725 deg. C. 


6 at 8 at 
710 deg. C. 680 deg. C. 
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Fic. 26.—GENERAL ASSEMBLY OF DILATOMETRIC APPARATUS. 


period of the order of 40 hours at 930 deg. C. is amply 
sufficient to decompose all eutectic cementite. Some 
residual elements, such as chromium, vanadium, boron 
and antimony, in the amounts studied, have been shown 
considerably to lengthen this annealing period, while 
on the other hand appreciable amounts of nickel, 
copper, etc., have had little effect and certainly no 
harmful effect on first stage annealability. 

The second stage annealing experiments have shown 
how certain percentages of residual elements such as 
antimony, bismuth, chromium, molybdenum, tellurium, 
tin, tungsten, vanadium, excess manganese and excess 
sulphur, completely or partially suppress secondary 
graphitisation to give a pearlitic or partly pearlitic 
matrix, even with prolonged second stage annealing. 

The percentages of the various regidual elements 
studied in these experiments were those amounts which 
were considered to be the highest likely to be en- 
countered in commercial practice. One cannot, there- 
fore, definitely fix safe limits for each of the residual 
elements studied, but the results obtained from these 
experiments certainly provide an indication of the 
probable effects of these residual elements on anneal- 


abilitv. 
SECTION Ill 


The Development of an Annealability Test 

It is evident from the points discussed and illus- 
trated in Sections I and II that the rate of decom- 
position of the eutectic cementite in a white iron is 
nearly, if not quite, the most important contributing fac- 
tor to annealability. This is clearly so for blackheart 
annealing, and although perhaps not so obvious for 
whiteheart annealing, it is equally important in this 
latter process. A somewhat lengthy method for study- 
ing the rate of cementite decomposition has been 
described in Section II of this Paper, but a simpler 
and more convenient method in the course of develop- 
ment in the Association’s laboratories shows every 
promise of being reliable. 
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It is generally known that as 
the cementite of a white iron 
decomposes during annealing, with 
accompanying graphitisation, an 
expansion of the white iron occurs. 
This expansion is caused by the 
graphite, having a relatively low 
density, making room for itself in 
a metallic matrix of considerably 
higher density. During numerous 
dilatometric examinations on 
samples of cast iron it has been 
observed that the expansion is 
proportional to the amount of 
graphitisation. Making use of this 
observation, apparatus has been 
assembled to follow the course of 
the decomposition of cementite at 
constant temperature by measure- 
ment of the expansion and hence 
the amount of graphitisation that 
occurs. 


Arrangement of the Dilatometric Apparatus 

The general assembly of the apparatus is shown in 
Fig. 26. The 2 in. long white iron specimen is con- 
tained in the silica tube portion of a simple Gale- 
type dilatometer. This silica tube portion of the 
cilatometer unit passes down into a vertical resistance- 
wound tube furnace, the temperature of which is con- 
trolled electronically to within +0.5 deg. C. The 
upper end of the furnace is fitted with a flat circular 
water jacket in order to prevent heating of the dial 
gauge portion of the dilatometer. Transmission of ex- 
pansion from the specimen to the dial gauge is made 
by means of a silica connecting tube, held firmly in 
contact at both ends by a spring. A platinum-plati- 
num/rhodium thermocouple, with its hot junction in 
the centre of the specimen, passes down through this 
silica connecting tube. The whole of the dial gauge 
superstructure is enclosed by means of a bell jar, the 


_ bottom of this jar making an airtight greased joint with 


the top plate of the water jacket. Dried and purified 
nitrogen is passed into the bell jar, first to sweep out 


. all air and then to maintain a positive pressure inside 


the jar and around the specimen. This pressure 
amounts to several inches of concentrated sulphuric 
acid. Two crucibles of phosphorus pentoxide are also 
placed within the bell jar in order to absorb any 
moisture that may have been adhering to the apparatus 
during assembly. 

The experimental procedure is quite straightforward. 
Before placing the specimen in the dilatometer it is 
weighed and its length measured. When the apparatus 
has been assembled, and the atmosphere around the 
specimen rendered inert, the temperature is raised to 
the annealing temperature in one hour, the expansion 
curve being plotted as heating proceeds. As soon as 
the constant annealing temperature has been reached, 
expansion readings are taken at fixed time intervals as 
graphitisation proceeds. When graphitisation is com- 


plete and no further expansion of the specimen occurs, 
the specimen is 


cooled in the furnace and the 


E 
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accompanying contraction plotted. When cold, the 
specimen is removed from the apparatus, is weighed 
again, and its length remeasured as a check on the 
expansion due to graphitisation. 


The Graphitisation-time Curve 

The general features of the graphitisation-time curves 
obtained from chemical compositions ranging from 
typical whiteheart iron to typical blackheart iron are 
contained in the specimen curve given in Fig. 27. Com- 
mencing at zero time at point A, expansion may not 
occur at constant temperature until point B is reached. 
From point B, expansion of the specimen then occurs 
as graphitisation proceeds. As point C is approached 
the rate of expansion decreases as the amount of cemen- 
tite remaining to be decomposed becomes relatively 
small. When the peak of expansion is reached at 
point C, all or practically all of the cementite has been 
decomposed, and first stage graphitisation completed. 
If the test at constant temperature is continued beyond 
point C, a small and gradual contraction along CD is 
observed. The portion of the curve AB, along which 
no measurable graphitisation occurs, is usually referred 
to as the incubation period. The distance G represents 
the amount of graphite formed when all the eutectic 
cementite has been decomposed, and the* distance T 
represents the time required to decompose all this 
cementite. 

The curve given in Fig. 27 is typical of curves 
obtained from the cementite decomposition in white 
iron of whiteheart composition. White irons of black- 
heart composition give curves which have little or no 
incubation period, as graphitisation in this type of iron 
normally proceeds rapidly, as soon as or shortly after 
the annealing temperature is attained. A considerable 
number of tests have been carried out with this appara- 
tus on white irons varying widely in silicon, manganese 
and sulphur contents. These irons were obtained from 
material prepared for the experiments described in 
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Section I of this Paper. Space does not permit the 
inclusion of the curves obtained, but the salient features 
of some of them are given in Table V. The constant 
annealing temperature was 930 deg. C. in all cases. 

An examination of the results summarised in Table V 
makes it apparent that the silicon content has an in- 
fluence upon the incubation period, the time taken to 
reach maximum graphitisation (T), and in some respects 
the amount of graphitisation (G). To generalise from 
these results, it can be said that an increasing silicon 
content decreases the incubation period and the time 
taken to reach maximum graphitisation, and increases 
the expansion due to graphitisation. In materials 
having low silicon contents in conjunction with man- 
ganese contents considerably in excess of the sulphur 
content, the incubation period and the time to maxi- 
mum graphitisation are relatively long, and the amount 
of observed graphitisation small. As the excess man- 
ganese becomes progressively neutralised by increasing 
sulphur, the incubation period and the time to maxi- 
mum graphitisation are shortened. When, however, the 
sulphur content reaches a considerable excess over the 
manganese content, there are indications that the car- 
bide stabilising influence of sulphur begins to take effect, 
with a lengthening of the incubation period and the time 
taken to reach maximum graphitisation. With the 
highest silicon and lowest manganese contents, the 
amount of expansion due to graphitisation tends to be 
the largest. 

The experiments so far made with this apparatus 
have yielded quantitative results, and the prospects of 
using this method as a routine annealability test seem 
to be quite reasonable. In order to ensure that the 
results obtained are reliable, it is essential that the 
atmosphere surrounding the specimen during test does 
not permit any decarburisation, as decarburisation 
causes contraction, which would offset the observed ex- 
pansion readings. Furthermore, each specimen must 
be truly sound and contain no interdendritic shrinkage. 
Should this defect be contained in a specimen, then 
graphitisation will initially proceed into the shrinkage 
cavities, and hence the observed expansion of the speci- 
men will be less than it should be. An illustration of 
interdendritic shrinkage cavities partly filled with 
graphite, in a malleable iron, is given in Fig. 28. 


Practical Application of the Annealability Test 

In the experiments described in Section I of this 
Paper, while the effects of varying manganese and 
sulphur were clearly shown, the influence of silicon 
upon annealability was not too obvious. This dilato- 
metric test at constant annealing temperature does, 
however, illustrate more clearly and conveniently the 
influence of silicon content. Similarly, in Section I, 
description is given of the somewhat lengthy procedure 
used to determine the stability of eutectic cementite in 
white irons of blackheart composition. The results 


obtained by this procedure could have been obtained 
much more réadily by the dilatometric method. 

The test results given in Table V were all obtained 
using a constant annealing temperature of 930 deg. C. 
For the routine testing of whiteheart compositions, the 
temperature employed would be, say, 1,000 deg. C., and 
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TABLE V.—Ezpansion Data on Various Test-Bars. 








| Time to 














si. | Mn. S. Incuba- Magnitude 
Bar! per Per | Per tion Peak of | of Ex 
NO. | cent. cent. | cent. | Period. | Curve(T).| sion (G @).. 
ae) | Hours. Hours. In. 
2A | 0.57 | 0.18 | 0.052 | 2h 60 0.0195 
9B | 0.57 | 0.18 | 0.110 | 2 31k 0.0105 
9E | 0.57 | 0.13 | 0.320 15 42 0.0080 
44 | 0.81 | 0.17 | ped 0 23 0.0210 
45 | 0.81 | 0.17 | 0.283 | 0 20 0.0260 
8B | 0.74 | 0.25 0.025 | 0 15 0.0205 
8E | 0.74 | 0.25 | 0.298 | 3 24 0.0230 
oE | 0.44 | 0.81 | 0.800] 27 69* | 0.0040 
10B | 0.77 | 0.29 | 0.111 | 2 16 0.0150 
10D | 0.77 | 0.20 | 0.254 | o | 16 0.0185 
1B | 0.71 | 0.84 | 0.118 1 24 0.0120 
11E | 0.71 | 0.34 0.340 | 0 28 0.0250 
13D | 0.40 | 0.43 | 0.241 | 25 120* 0.0080* 
13E | 0.40 | 0.43 | 0.318 | 22 105* 0.0090* 
15B 71 | 0.38 0.106 | 2h 24 0.0200 
150 | 0.71 | 0.38 | 0.186 0 25 0.0150 
15D | 0.71 | 0.38 | 0.249 | 0 24 0.0170 
15E | 0.71 0.38 | 0.332 1t | 384 | 0.0190 
a | 0.40 | 0.49 | 0.071} 95 | 115" | 0.0030¢ 
16E | 0.40 | 0.49 | 0.280 | 5 |. 50* | 0.0036 
194 | 0.82 | 0.49 | 0.053] 1 20 | 0.0090 
18E | 0.82 | 0.49 | 0.346 : i ff 0.0170 
* Further expansion possible, as graphitisation not complete. 


for blackheart compositions this would be of the order 
of 900 deg. C. The actual testing temperature would 
be decided and made the same as the annealing tem- 
perature used by the manufacturer whose material 
was being tested. 

The report issued on each annealability test would 
include the length of time required at the annealing 
temperature to decompose ali eutectic gementite, the 
expansion per cent. caused by graphitisation, and, as a 
matter of interest, the incubation period. Also 
included would be the temperature limits of the critical 
range during heating, and cooling, for the material 
being tested. This information would be particularly 
useful to the blackheart manufacturer. It should also 
be possible, by an extension of the experimental pro- 
cedure, to determine the temperature at which second 
stage graphitisation most readily proceeds, and the 
further expansion caused by this secondary graphitisa- 
tion in a particular material. 

It not infrequently happens that a manufacturer cf 
malleable iron has difficulty in meeting rigid specifica- 
tions in dimensions of castings after annealing. He 
may start production of a particular casting and 
manage to keep finished dimensions to within the re- 
quired limits. Then, for no apparent reason the cast- 
ings are produced, either above or below the required 
dimensional limits. It appears likely that the anneal- 
ability test described in the foregoing may provide use- 
ful guidance on this sort of problem, as it gives an 
expansion per cent. value which is dependent upon the 
susceptibility of a material to graphitise and hence 
expand during annealing. 
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CONCLUSION 


In this Paper an attempt has been made briefly to 
describe the nature of some of the research work in 
progress in the laboratories of the British Cast Iron 
Research Association. The object of the work 
described is to elucidate some of the many problems 
relating to the annealing of white iron for the produc- 
tion of malleable cast iron. Metallurgically, this 
process is one of the most complex, and is subject to 
the influence of many variable factors. Future 
progress in this section of the ironfounding industry, 
as in many other sections, will depend to a large 
extent upon the application of the results of research 
of this-type to routine commercial production. This 
will of necessity involve a much higher degree of 
technical control than has been achieved in the past. 

Of the many metallurgical problems involved in the 
production of malleable iron, this Paper has dealt with 
those relating to metal composition and its influence on 
graphitisation. Decarburisation has only received inci- 
dental consideration here. The Author is fully 
conscious of the need for further work upon decar- 
burisation and the inter-relation of graphitisation and 
decarburisation. There is still a rich field for investiga- 
tion in the study of graphitisation from the point of 
view of nodule number and its relation, for instance, to 
the manganese and sulphur contents. Work upon these 
aspects is also proceeding and will be reported from 
time to time. 

Section II of this Paper describes work carried out 
by the British Cast Iron Research Association under 
contract from the Ministry of Supply, andthe Author 
is indebted to the Chief Scientist, Ministry of Supply, 
for permission to include it in this Paper. Thanks are 
also due to the Director and Council of the Associa- 
tion for permission to publish the Paper. The Author 
also wishes to acknowledge the valuable guidance and 
criticism given by the B.C.I.R.A. Malleable Castings 
Sub-Committee, and the indispensable contribution 
made to the Paper by the chemical, metallographic 
and mechanical testing laboratories of the Association. 


DISCUSSION 


[The discussion on this Paper brought into relief 
that the interpretation of some of the results presented 
was highly controversial—Ep1tor.] 

The Chairman (Mr. R. B. Templeton) at the con- 
clusion of the reading of the Paper said he thought 
everyone would agree this was another outstanding 
example of the work being carried out by the British 
Cast Iron Research Association, and threw the Paper 
open for discussion without further comment. 

Mr. G. R. SHOTTON said he had some rather critical 
comments to make, but would first like to temper the 
blow a little by paying tribute to the excellence of 
the Paper and also the very thorough way in which 
the work had been done. He felt bound to say there 
was a very distinct weakness in the sense that Mr. 
Palmer had concentrated very largely on graphitising 
effects and appeared to have ignored the decarburising 
effects which were the basic principle of whiteheart 
iron. With regard to the 0.875-in. bar used for micro- 
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Fic, 28.—INTERDENDRITIC SHRINKAGE IN MALLEABLE 
IRON. GRAPHITE HAS BEEN DEPOSITED IN THE 
Cavities. x 60. ETCHED IN 4 PER CENT. PICRAL. 


examination, this was a comparatively heavy section 
and he would like to have seen some data on the rim 
sections obtained, to indicate the degree of carburisa- 
tion at the rim of the casting. 

It appeared to him that many of the conclusions 
had been based largely on the manganese-sulphur ratio; 
the effect of the silicon content had been largely 
ignored. On page 9 of the preprint, Mr. Palmer stated 
that the higher bend values also had the higher sulphur 
content, but he omitted to point out those bars without 
exception had also a low silicon content. In other 
words, those were the bars which could be expected 
to suffer the greatest degree of decarburisation. Mr. 
Palmer also stated that when sulphur reached excess, 
the elongation fell sharply, though he qualified that by 
saying “in most melts.” The speaker felt bound to 
point out, however, that the figures tabulated indicated 
the exceptions again were the low silicon bars; in other 
words, silicon was a major factor in the consideration 
of decarburisation. He felt, therefore, that while he 
did not in any sense quarrel with the data which Mr. 
Palmer had put forward, Mr. Palmer should have 
qualified some of his conclusions and observations, 
because they could be misleading if they were con- 
sidered solely in the light of the manganese-sulphur 
ratio and its effect on graphitisation. 

The other point in connection with whiteheart was 
that the average results of two test bars were quoted, 
and as they all knew the average. of two bars was not 
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always a very reliable figure; he would have liked the 
individual figures for each bar, to give some indica- 
tion of the variation obtained. 

In connection with blackheart, he considered the 
work was very valuable, but there again there was 
one thing he would have liked to have seen. Although 
Mr. Palmer drew attention to variations encountered 
in graphite size and graphite distribution, he did not 
make any attempt to correlate those variables with the 
physical qualities, either desirable or undesirable. 


Annealability Tests Condemned 

Mr. Shotton thought perhaps a lot of his criticism 
was aimed at the fact that he would have liked Mr. 
Palmer to have written a text-book on the subject and 
not one Paper. He had covered a very extensive field 
in his Paper, and one could think of many fruitful 
lines of research that could usefully be developed from 
the data he had reported. For instance, in his com- 
ments on the second stage graphitic carbon determina- 
tions of blackheart, Mr. Palmer gave them the data on 
group 10, which was the fully cooled group, but what 
would nave been more valuable would have been the 
intermediate groups showing the progress of graphitisa- 
tion. 

He also took strong exception to Mr. Palmer’s notes 
on the annealability test he had developed, because he 
had definitely inferred it might be used as a routine 
test for normal whiteheart and blackheart iron, whereas 
the speaker contended the test was quite valueless ‘or 
normal commercial whiteheart irons where one was 
not necessarily seeking to get a high degree of graphiti- 
sation. If they were producing varying sections, they 
would aim at thin sectioned castings which were highly 
decarburised, and in thicker section castings some 
graphitisation would be desirable. 


Work Influenced by New Specification 

Mr. PALMER, replying to Mr. Shotton, emphasised 
that the work described in Section I was essentially of 
a preliminary nature. Wide limits of chemical com- 
position had been used, and as the work proceeded 
those compositions that were found to be undesirable 
would be eliminated, and ultimately the investigational 
work would be concentrated on compositions which 
appeared to be applicable to the production of good 
quality whiteheart malleable iron. It was coming to 
be realised that decarburisation was delayed consider- 
ably by early precipitation of graphite during anneal- 
ing, and furthermore, with a considerable amount of 
graphite in the structure, one could not hope to obtain 
the high mechanical properties that would be demanded 
by the new B.S.I. specifications shortly to be intro- 
duced. It was for these reasons that in this Paper some 
initial emphasis had been placed on the occurrence 
of graphitisation, and also why the 0.875 diameter bar 
had been used to represent a reasonably heavy white- 
heart section. It was in the heavier sections that 
graphitisation was most likely to proceed. In the 
thinner sections of a well decarburised material, the in- 
fluence of the manganese-sulphur ratio on the final 
microstructure would probably be smaller, as the car- 
bon content of the matrix would have been reduced to 
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a value below the eutectoid carbon content. The struc- 
ture of the matrix then obtained would consist of 
ferrite and pearlite, and, with extreme decarburisation, 
of just ferrite. In such cases, secondary graphitisa- 
tion as influenced by the manganese-sulphur ratio would 
become of reduced importance. 


Influence of Silicon 


Mr. Palmer agreed that there may have been a ten- 
dency for the higher bend _ test results to have occurred 
with the lower silicon contents, although several melts 
of low silicon content gave mainly poor bend values. 
The tendency for higher bend results was perhaps more 
marked with those compositions having the lowest sili- 
con contents in conjunction with the highest sulphur 
contents, and should further work confirm this, then 
the slow rate of graphitisation associated with such 
compositions may be said to be having some influence. 
In so far as bend test results may be relied upon, an 
increase in the amount of graphite present in a bend 
bar probably decreased the resulting bend value. The 
rate of graphitisation in low silicon irons was slow, 
and would be further retarded by higher sulphur con- 
tents, so that conditions would hence be most suit- 
able for decarburisation, provided that the rate of solu- 
tion of cementite had not been slowed down. 

With regard to the mechanical test values in Table I 
having been reported as an average of two results for 
each test result listed. Mr. Palmer assured Mr. Shotten 
that this procedure was adopted solely for the purpose 
of saving space. Had the test results been reported in 
full, then they would have shown a surprisingly small 
diversion from the mean values reported in the Paper. 
The original values were available should anyone wish 
to examine them. : 

Concerning the omission of physical properties in the 
blackheart malleable iron investigation as described in 
Section II, at the time the work was put in hand, 
trouble was being encountered as a result of residual 
elements, particularly of the carbide stabilising type, 
causing completely or partly pearlitic material instead 
of the normal ferritic material. It was thought that 
if the effects of these various residual elements upon 
the annealability of blackheart malleable iron could 
be assessed, and allowance made in annealing time, 
when one or more of these elements were present, then 
the required mechanical properties would in most cases 
be ultimately achieved. Even so Mr. Palmer agreed 
that mechanical test results on the materials studied 
would have been desirable had the time available and 
the programme of work made this permissible. 


Interpretation for Whiteheart Practice 


In connection with Mr. Shotton’s comments on the 
work described in Section III of the Paper, Mr. Palmer 
said that the graphite-time curve, obtained by the ex- 
perimental procedure described, gave an indication of 
the stability of the cementite in the material being 
tested, and of the length of time required to decompose 
that cementite at a given temperature. He agreed 
that while the interpretation of the curve on a black- 
heart composition was reasonably straightforward, that 
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obtained on a whiteheart composition could tend to 
be misleading unless considered carefully. In the nor- 
mal whiteheart process, decarburisation was proceeding 
alongside graphitisation, and he suggested that the 
graphite-time curves obtained on whiteheart composi- 
tions would indicate longer annealing times to remove 
all cementite than would actually be necessary 
if one was annealing the same whiteheart com- 
positions under normal conditions. Although per- 
haps not made clear in the Paper, it was prob- 
able that a further study of the incubation period 
portion of the graphitisation-time curve obtained on 
some whiteheart compositions might ultimately lead to 
the production of better quality whiteheart malleable 
iron having a lower graphitic carbon content. During 
the portion of a whiteheart anneal corresponding to 
the incubation period, no apparent graphitisation oc- 
curred, but decarburisation was proceeding. The longer 
the incubation period, and the more decarburised a 
material became before graphitisation commenced, then 
the smaller the amount of graphitic carbon would be 
contained in the annealed product. This would depend. 
of course, on lengthening the incubation period without 
slowing down the rate of solution of cementite, as 
otherwise decarburisation might be impaired. 


More Data Needed 


Mr. A. E. Peace said the amount of data was such 
that it was somewhat difficult in the short space of time 
to deal with it thoroughly. He endorsed many of the 
remarks made by the previous speaker and felt that the 
work was a publication of something that had been done 
up to the moment and was proceeding. He thought 
Mr. Palmer must be very alive to the fact that a deduc- 
tion one might be inclined to make from the work had 
to be made with very great caution. Mr. Peace had also 
wondered about the use of the 0.875-in. dia. bar, and 
thought it was perhaps happily chosen, so that the 
nature of the microscopical assessment was made from 
the appearance of the little ferrite lakes surrounding 
the carbon nodules. If a different size of bar were 
used, then he thought what they would have found 
there might have been some slight displacement right 
or left in relation to manganese-sulphur ratio. 

He considered Fig. 18 was a very excellent approach 
to the manganese-sulphur balance problem, but he 
doubted if the data there were sufficient to enable a 
mathematical deduction to be made, and suggested that 
the curve outlining the spherulitic condition was per- 
haps not correct and might show something different if 
there were a great increase in the number of samples, 
and also if it had been limited in other directions apart 
from the manganese-sulphur ratio. 

In Fig. 23, Mr. Palmer was using a microscopical 
method for evaluating the first stage of annealing, and 
Mr. Peace wondered if that was quite satisfactory. He 
felt that as the approach to equilibrium was so slow, 
that he doubted whether a microscopical assessment 
was really good enough, and he rather liked the graphi- 
cal method of presentation of the graphitic carbon con- 
tent. There was a point in connection with the last 
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part of the Paper, the method of determining graphitis- 
ing ability. There had not been a satisfactory test for 
graphitising ability, but he did know that a method had 
been used in the past, graphitising at constant tempera- 
ture for a limited period and assessing the graphitisa- 
tion ability upon the proportion of graphite precipi- 
tated to the amount of carbon available for graphtisa- 
tion. He had suspected that there was some weakness 
in that, and wondered if Mr. Palmer could say whether 
the shape of the curve which he showed in Fig. 27 was 
regular with a variety of compositions. It seemed to 
him with this method one must pay particular atten- 
tion to carbon content, because there was no doubt 
that with increased carbon there was a great urge for 
speeding up the dissociation and the migration, which 
were, except during the first stages, the controlling 
factors. 


Reasons for Test-bar Size 


In reply to Mr. Peace, Mr. PALMER said that the 0.875- 
in. dia. test-bar was selected to act as a yard-stick for 
assessing depth of decarburisation occurring with the 
numerous chemical compositions employed in this in- 
vestigation, and also to represent the considerable ton- 
nage of whiteheart malleable iron castings made in sec- 
tions exceeding half an inch. Mr. Palmer reaffirmed 
his remarks concerning the influence of the manganese- 
sulphur ratio decreasing as the section size of the cast- 
ing became smaller and as decarburisation became more 
complete. He agreed with Mr. Peace that the data 
given in Fig. 18 was incomplete at the present stage, 
and no conclusions on this aspect of the work were yet 
permissible. Many more points need to be plotted 
before the chart could be regarded as being completely 
reliable. 

Mr. Palmer said that he would be interested to 
know why Mr. Peace thought that the area marked off 
with a dotted line, and indicating the range of man- 
ganese and sulphur contents on the chart given in 
Fig. 18, in which spherulitic graphite occurred, was in- 
correct. The marking off of this range of manganese 
and sulphur contents had only been based on a small 
number of plotted results, and only a dotted line, indi- 
cating approximation, had been used. In connection 
with the comments made by Mr. Peace concerning the 
method employed in the blackheart investigation in 
assessing the rate of removal of cementite during 
annealing, Mr. Palmer admitted that the method 
adopted was tedious and lengthy. It involved a periodic 
removal of groups of test-bars during annealing and 
subsequent microscopic examination, but he could not 
see why that method should have any serious short- 
comings. 

Finally, with regard to the slope of the graphitisa- 
tion time curve, this did vary considerably with respect 
to chemical composition. With lower silicon contents 
and higher sulphur contents, the slope would be very 
gradual, at a given temperature, whereas for typical 
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blackheart compositions with silicon contents of the 


‘ order of 1 per cent. and with a balanced sulphur con. 


tent, the slope of the curve would be normally steep, in. 
dicating rapid graphitisation. . 

Enlarging on his remarks in connection with Fig. 18 
Mr. Peace said he felt he could quite well draw a line 
instead of a curve. The curve already left out, he 
thought, about three samples which were spherulitic, and 
he was not satisfied as to just what was the nature of 
the mathematical relation. Regarding the use of the 
microscopical method for determining the cementite, 
he deemed it to be a weak guide which depended on 
the Author’s observation and intensity of concentration, 

In view of those remarks, Mr. Palmer said he would 
agree with Mr. Peace. 


Effect of Boron 


Mr. BINLeY asked if Mr. Palmer had any further in- 
formation to give on the effect of boron on the anneal- 
ing cycle, and added that it had been stated that small 
quantities of ferro-boron completely offset the influence 
of chromium. 

Mr. PALMER replied that recently in the American 
Press mention had been made of the use of boron as 
an accelerator of graphitisation in blackheaft anneal- 
ing, and indeed this element did appear to act in this 
manner when present in very small percentages of the 
order of 0.001 to 0.003 per cent. In his experience, he 
had found such small percentages of boron difficult to 
add to cast iron with any measure of accuracy, and with 
boron contents as low as 0.05 per cent., a carbide stabi- 
lising influence became predominant. These two effects 
appeared at first sight to be contradictory, and Mr. 
Palmer said that he would say no more than that they 
were being investigated. 

Mr. H. G. HALL said he could not help feeling that 
previous comments had perhaps been a little over- 
critical. This Paper, after all, was an attempt to present 
some fundamental information, and as such it should 
be judged. It was his opinion they were rapidly 
approaching the position in the trade where they would 
have to use, whether they liked it or not, the modern 
annealing furnaces, and to use those efficiently, funda- 
mental information of the present type was essential. 
He believed the information had been set out fairly 
clearly, and was obviously the prelude to further work. 

Concluding the session, the CHAIRMAN said the criti- 
cism which Mr. Palmer’s Paper had aroused had been 
very kindly and constructive. particularly that of Mr. 
Shotton, and he knew the Author would take it the 
right way, because he was a young man and this was a 
very valuable work on which he had embarked. In 
thanking Mr. Palmer on behalf of members, the Chair- 
man added the work was of very great interest and had 
certainly aroused a very lively discussion. 





A MOBILE X-RAY UNIT housed in a 4/5-ton van, which 
includes a dark-room for processing films, has been de- 
veloped by Philips Electrical, Limited. It can deal with 
sections up to 44-in. thickness. 
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Notes from the Branches 


Newcastle-upon-Tyne 


This branch held its first meeting of the winter 

session on September 13, at which there was a good 
attendance. The President, Mr. W. Redmayne, extended 
a cordial welcome to visitors and particularily to new 
members. He trusted that during his term of office 
he would be able to maintain the prestige and standards 
; ; his predecessors. 
“2 hen aeseanied to give a sound and well con- 
ceived address. Having a background as a practical 
patternmaker, he was well placed to judge the foundry 
industry from the point of view of the workman and 
the apprentice. He deplored the idea that the place 
of the foundries was considered of small importance in 
the engineering industry. Little was heard of their 
effort in the recent war, and he called for more propa- 
ganda and publicity to raise the status of the industry 
and foundrymen generally. 

The shortage of apprentices was well known. Some 
large firms had training schemes and were thereby in 
a favourable position in attracting young apprentices 
into the foundry. With smaller firms it was most diffi- 
cult for them to find sufficient apprentices. Every 
effort should therefore be made to induce the type of 
boy who was prepared to study the technical side in 
conjunction with his daily task of training to be a 
moulder. In this the Education Authorities could help 
by having classes confined to the foundry industry, and 
visits to works by masters and boys, where they could 
learn, particularly in their last school year, the possi- 
bilities there were in a foundry. 

The training of an apprentice demanded careful at- 
tention. It was of course essential that the right type 
of boy should be introduced into the foundry and his 
interest stimulated all along the line. Ip his firm, it 
was a rule that the apprenticeship of a boy should be 
such that at the age of 21 or 22 he was capable of 
taking his place as a skilled man. Admittedly, the 
training of an apprentice was a tedious job and trying 
to the foreman, but we all had a moral obligation to 
an apprentice to train him and fit him to take his place 
in the world. ; 

The Institute had done much, and would continue to 
do all in its power to educate the young foundryman. 
He considered this education could best be carried out 
within local areas (apart from the knowledge an ap- 
prentice picked up from his own employers) and he 
suggested collective action. This could be done by a 
committee representing all the foundries in a given 
area or district which would publicise the industry. 
and further, co-operate with local technical schools in 
the provision of facilities for acquiring additional 
theoretical and practical knowledge. He had in mind 
a very good class run before the war in conjunction 
with the Rutherford Technical College. 

As a member of the Branch he had observed that 
the bulk of their efforts seemed confined to the iron 
foundry and was therefore pleased to see that in their 
programme there was a paper dealing with steel. 
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A film “Sand Storm Secrets,’ by the courtesy of 
J. Blakeborough & Sons, Ltd., Brighouse, was then 
shown. It showed the blowing of sand into various 
types of cores, and the movement of the sand was 
plainly seen by means of slow motion projection and 
received the close attention of members. The venting 
of the cores was of particular interest. Discussion on 
various aspects of the blowing then followed. 





House Organs 
Sif-Tips 

Summer Issue, published by the Suffolk Iron Foundry 
(1920), Limited, Stowmarket, Suffolk. 

This issue carries a very good leaderette on the 
necessity for work as a pre-requisite for maintaining a 
decent standard of living. The subjects covered include 
the welding of malleable castings, switchboxes, type- 
writer frames, and the resurfacing of brake drums. 


The July issue of Tin and its Uses, which is pub- 
lished by the Tin Research Institute, Fraser Road, 
Greenford, Middlesex, opens with a type of article 
the reviewer cordially dislikes. By much over-simpli- 
fication, the article shows how it is theoretically pos- 
sible for foundries making white metal, bronze, and 
gunmetal, to derive a 7,000 per cent. profit from 
research, Actually it is a case of one particular piece 
of research work, and, as the article states, the gains 
can only be achieved if still greater skill and technical 
knowledge is available in the workshop. Thus to the 
initial cost of the research there must be added the not 
inconsiderable cost of development. Though the Tin 
Research Institute’s staff are available to visit foun- 
dries and demonstrate, free of charge, the newer 
methods evolved, yet, obviously, the cost of this 
service must be paid for by somebody. The balance of 
the issue contains some colour pictures of outstanding 
merit. They illustrate articles on “ Must Iron Rust” 
and “Bronze and Sea-water Corrosion.” 


Book Review 


Statistical Year Book, 1946, Part I: United Kingdom. 
Published by the British Iron and Steel Federation, 
Steel House, Tothill Street, London, S.W.1. Price 5s. 

With the passage of time, more and better statistics 
are being assembled for the ferrous foundry industry. 

It is a matter of regret that so far as iron is concerned 

there are no pre-war figures. Though 1946 is too early 

to show the entire change-over from war to peace, the 
trend is very clearly shown. The answer as to whether 
the ironfounder is interested in exports is clearly shown. 

In 1946, apart from the castings included under many 

other headings, 140,000 tons were exported, something 

of the order of 6 per cent. of the total production. 

Such pieces of information as this are ouly possible 

because of the filling up of forms by some thousands 

of foundrymen, but in these days of Government 
planning they do have some significance. 
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News in Brief 


FOUNDRY EQUIPMENT for Yugoslavia is being supplied 


by the Czechoslovak Alba national enterprise, of 
Horovice. 


WILLIAM Gray & COMPANy, LIMITED, West Hartle- 


pool, have launched the general cargo ship Bessegen, 
built for Norwegian owners. 


CONSIDERABLE DAMAGE was caused by fire last week 
at the Imperial Tube Works of Stewarts and Lloyds, 
Limited, Airdrie, Lanarkshire. 


THE AGREED universal price for refined platinum 
has been reduced to £15-£15 10s. per troy oz. The 
previous London range was £15-£17. 


THe Scottish Councit (Development and Industry) 
is planning for America the first purely Scottish exhibi- 
tion on trade fair lines to be held abroad. 


J. & K. K. Curt, Limitep, manufacturers of air com- 
pressors and pneumatic equipment, have removed their 
works and offices from London to Lavenham, Suffolk. 


THE NETHERLANDS RAILWays have ordered 100 elec- 
trical engines (not locomotives) from the Attercliffe 


works of the Metropolitan-Vickers Electrical Company, 
Limited. 


DorMaN, LonG & CompPaNy, LIMITED, Middlesbrough, 
have received a £463,575 contract from Leeds Corpora- 


tion for the supply of steelwork for Skelton Grange 
power station. 


SWAN, HUNTER & WIGHAM RICHARDSON, LIMITED, 
Wallsend, have received the contract for converting the 
escort aircraft carrier H.M.S. Vindex (15,500 tons) into 
a merchant ship. 


THE HEATING DIVISION of Joshua Bigwood & Sons, 
Limited, Wolverhampton, have moved their London 
office to 41-42, Parliament Street, S.W.1 (telephone: 
Whitehall 0748). 


MIRRLEES, BICKERTON & Day, LIMITED, oil-engine 
manufacturers, of Stockport, are exporting 80 per cent. 
of their production. Large contracts are in hand for 
the Argentine and other hard-currency countries. 


TWo FURNACES at the Warrenby Works of Dorman, 
Long & Company, Limited, Middlesbrough, have now 
been put into operation after being relined. Another 
furnace has been damped down for improvements. 


R. & W. HAWTHORN, LESLIE & Company, LIMITED, 
Newcastle-upon-Tyne, have received an order from 
the Anglo-Saxon Petroleum Company, Limited, for a 
tanker of 9,000 tons, a sister ship of a vessel already 
building. 

As FROM MONDAY LAST, the publicity department of 
Cox & Danks, Limited, iron and steel scrap merchants, 
etc., will be housed in larger offices at the headquarters 
of the company, Scapa House, Park Royal Road, 
London, N.W.10. 

PRESIDING AT THE annual meeting of Metal 
Industries, Limited, Sir J. Donald Pollock, Bt., the 
chairman, said that all their subsidiary companies had 
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been able to make their own supplementary provisions 
for power supply. 


A THIRD MELTING FURNACE at Dalzell Steelworks, 
Motherwell, has been changed from coal-gas to oj] 
heating. Plans for the alteration of other furnaces are 
well in hand, and the conversion of another two js 
expected to be completed in the near future. 


FORMER COLLIERY BUILDINGS at the junction of Field 
Hill and Bradford Road, Batley, Yorks, are being used 
as a brassfounders’ and finishing shop by the West Rid 
ing Brass Works (Batley), Limited, a new company 
formed to manufacture valves and steamship fittings, etc, 


Mr. L. V. DuNLop, managing director of the Glas. 
gow yard of Harland & Wolff, Limited, stated at 
the recent launch of the 13,250-ton liner Melbourne 
Star, that Glasgow shipyards were having serious 
difficulty in recruiting apprentices to the heavy trades, 
They could get apprentices for the cleaner jobs, but 
there was none coming forward for the heavier work. 


Mr, CEcIL LONGMORE, a director of Longmore Bros, 
manufacturers of tubes, conduits, etc., of Darlaston, 
Wednesbury, Staffs, was at Walsall fined £10 for ac- 
quiring 2 tons 14 cwt. of coke, being 1 ton 14 cwt. in 
excess of the permitted quantity, and £10 for acquiring 
the coke from a merchant not authorised to deliver at 
his premises. The coke was found at his private resi- 
dence. 


THe 5 PER CENT. cumulative participating preference 
shares of £1 of the Universal Grinding Wheel Company, 
Limited, will be redeemed on December 27 at 27s. plus 
accrued dividend. Holders are given the right to con- 
vert their holdings into equal nominal amounts of a 
new issue of 400,000 44 per cent. cumulative redeemable 
preference shares of £1, to be taken up at 20s. 6d. per 
share. 


THE FIRST PART of the programme for the produc- 
tion of Diesel-driven alternator sets for installation 
as private power plants, undertaken by Davey, Pax- 
man & Company, Limited, Colchester, under Govern- 
ment sponsorship, has now been fully allocated. The 
second part, for sets scheduled for delivery during the 
spring and summer of next year, is stated to be well 
in hand. 


GIFTS OF THE EMPLOYEE'S own choice are being pre- 
sented to 161 workers as a reward for lengthy service 
with Samuel Fox & Company, Limited, steel manufac- 
turers, of Stocksbridge Works, near Sheffield. The 
qualification is 45 years’ association with the company 
for men and 40 years for women. In addition, as a 
souvenir of the firm’s products, each person has re- 
ceived a stainless-steel plaque with name inscribed. 


A NEw Sheffield-London restaurant car express was 
christened “The Master Cutler” at the L.N.ER. 
station, Sheffield, on October 6. The Master Cutler of 
Sheffield, the Hon. R. A. Balfour, who ended his year 
of office on October 7, unveiled the nameplate—one of 
four stainless steel nameplates presented by the Cutlers 
Company for the locomotives which will be employed 
in working the “ Master Cutler” trains. He then rode 
to London on the footplate. 
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September Iron and Steel Output 
High Rate of Sieel Production — 


Steel production during September showed a sub- 
stantial increase over September of last year and reached 
the highest production rate ever recorded for that par- 
ticular month. The rate of production was, in fact, 
the highest for any month since March, 1943. The con- 
tinued maintenance of a high rate of steel production 
depends primarily on the implementation of the coke 
allocations and on the return to the steelworks of all 
possible scrap supplies. 

September steel output was at the annual rate of 
13,841,000 tons, compared with 12,178,000 tons a year 
in August and 12,402,000 tons in September, 1946. Pig- 
iron production was at the rate of 7,805,000 tons a year, 
compared with 7,660,000 tons in August and in Sep- 
tember, 1946. 

Latest output figures compare as follow with earlier 
returns : — 





Pig-iron, | Steel ingots and 














castings. 

Weekly | Annual Weekly Annual 

| average. rate. average. rate. 

Tons. Tons. Tons. Tons. 
1947—1st quarter 134,400 | 6,989,000 | 216,000 | 11,231,000 
2nd quarter ..} 141,600 | 7,363,000 | 244,100 12,694,000 
3rd quarter 146,700 | 7,628,000 | 235,400 | 12,241,000 
August 147,300 | 7,660,000 | 234,200 | 12,178,000 
September 150,100 | 7,805,000 | 266,200 13,841,000 
1946—Ist quarter ..| 145,500 | 7,566,000 | 242,600 | 12,617,000 
2nd quarter ..| 150,500 | 7,827,000 | 252,100 13,111,000 
3rd quarter 146,600 | 7,622,000 | 230,000 | 11,953,000 
August ..| 145,300 7,558,000 | 225,900 11,747,000 
September ..| 147,300 | 7,660,000 | 238,500 | 12,402,000 


S. R. Wagon Works’ Centenary 


Lord De L’Isle and Dudley last week opened an 
exhibition illustrating the development of the Southern 
Railway’s works at Ashford, Kent, in connection with 
the centenary celebrations of the works. Last year 
1,786 wagons were constructed in the shops, and in 
the period January to June of this year 977 all-steel 
16-ton mineral wagons were produced, at the rate of 
one an hour. More than 1,000 engines have been con- 
structed or. rebuilt at Ashford. During the war 1,600 
12-ton wagons for shipment to Persia were built in 
12 weeks. 


John Lysaght Forms Subsidiaries 


Two private companies have been formed to acquire 
the Bristol and Scunthorpe works of John Lysaght, 
Limited. The new companies, which are to be known 
as John Lysaght’s Bristol Works, Limited, and John 
Lysaght’s Scunthorpe Works, Limited, both have 
nominal capitals of £1,000 in £1 shares. 

The Newport works of John Lysaght, Limited, were 
transferred last month to the Steel Company of Wales, 
Limited. John Lysaght, Limited, is a subsidiary of 
Guest, Keen & Nettlefolds, Limited. 
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United Kingdom Tin Position 


August Figures Issued 


The Ministry of Supply has released the following 
figures showing the United Kingdom tin position for 
the month of August:— 



































| Ministry. Consumers. 
Long tons, Long tons, 
TIN METAL: 
Stocks at August 1 | 5,687 3,535¢ 
Arrivals o% ie <a _ _ 
Production .. | 2,370 _ 
8,057 3,535 
Deliveries: 
To U.K. consumers. . 1,632 | — 1,632 
For export 5 218 | 1,850 _— 
ws 5,167 
Consumption - — 1,674 
Stocks at August 31 6,207 3,493* 
TIN ORE (Tin content) : 
Stocks in U.K. at August 1 -| 7,577 | = 
Stocks in U.K. at. August 31 wal 7,434 _ 
* Calculated. Reported 3,344 tons. + Revised. 





Ensuring Britain’s Scientific Future 


The Ministry of Supply require 160 boys and girls 
between 16 and 18 years of age, under the Government 
apprenticeship scheme, to train for engineering work 
on atomic energy, jet propulsion, radar and telecom- 
munications research and for armaments production. 
Boys are eligible for all vacancies, but girls may apply 
only for entrance to the Royal Aircraft Establishment, 
where research into supersonic flight is carried on, and 
to the Telecommunications Research Establishment and 
Radar Research and Development Establishment, Mal- 
vern. The apprentices are to be recruited for the first 
time by the normal Civil Service method of examination 
by the Civil Service Commission. The previous exami- 
nation was held by the Ministry of Supply. 

Successful candidates will undergo five years’ practical 
training at the establishment of their own choice, if 
possible. They will have facilities for technical and 
further general education at full pay. Applicants should 
write for details of the examination to the secretary, 
Civil Service Commission, Burlington Gardens, London, 
W.1. The closing date for entries is December 1. 





Refused to Work Overtime 


Sunderland Reinstatement Committee decided last 
week that refusal to work overtime amounts to in- 
dustrial misconduct and justifies dismissal, when J. M. 
Milligan, a Jabourer, appealed for reinstatement to the 
Crown Works of Steel & Company, Limited, engineers 
and foundrymen. It was stated he was dismissed after 
refusing overtime, and the foundry manager told the 
tribunal that a reasonable amount of overtime was an 
accepted practice. “I think I am entitled to free 
nights,” Milligan said in a written statement. 
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Personal 


Mr. C. F. GILBERTSON has resigned from the board 
of Richard Thomas & Baldwins, Limited. 


Mr. W. F. Garner has been appointed director of 
the National Association of Drop Forgers and Stampers. 


Mr, C. C. SANDERS has resigned from the board of 
Wildt & Company, Limited, hosiery machine builders, 
of Leicester. 

Mr. A. V. NICOLLE has been appointed a director of 
the Sheepbridge Coal & Iron Company, Limited, in place 
of the late Sir Henry K. Stephenson. 


Mr. GeorcE E. WINYARD, proprietor of the Station 
Engineering Company, Limited, Bilston, has accepted 
an invitation to be the next Mayor of Bilston. 


Mr. JAMES Amour, manager of the cold-rolling strip 
mill of Firth-Vickers Stainless Steels, Limited, Sheffield, 
has been appointed a special director of the company. 


Mr. W. Fox, a Principal in the Metals Division of the 
Ministry of Supply, has been appointed secretary of 
the Management Committee of the International Tin 
Study Group. 

Mr, Davip Hunter, head foreman boilermaker with 
A. F. Craig & Company, Paisley, has retired after 34 
years’ service. He was presented with a gold watch 
suitably inscribed. 

Mr. J. W. GaRTON, secretary of Brown Bayley’s Steel 
Works, Limited, Sheffield, has been appointed a director. 
Mr. J. H. Merry, the assistant secretary, has been 
appointed acting secretary. 

Mr. WILLIAM MARSHALL, foreman fitter in the steam 
department of Smith & Wellstood, Limited, Bonny- 
bridge, received presentations last week on the occasion 
of his departure to Canada. 

Capt. H. LeicGHTon Davies has resigned from his 
seat on the board of Baldwins (Holdings), Limited, on 
taking over his duties as assistant managing director 
of the Steel Company of Wales, Limited. 

Mr, ALBERT GEORGE LONGDEN, of Sheffield, at one 
time managing director of Cammell Laird & Company. 
Limited, and a former director of John Baker & 
Senne, Limited, recently celebrated his 102nd birth- 

ay. 

Mr. J. MOGOVERN, deputy-chairman of the Furness 
Shipbuilding Company, Limited, and Dr. A. FLEcK, 
a director of Imperial Chemical Industries, Limited, 
have resigned their seats on the Tees Conservancy Com- 
mission. 

Mr. A. T. GREEN, director of research of the British 
Refractories Research Association and the British Pottery 
Research Association, has been appointed hon. general 
secretary of the British Ceramic Society in succession to 
the late Dr. J. W. Mellor. 


Mr, H. GREEN, of Rotherham, was presented on Sep- 
tember 30 with a silver tea service to mark his retire- 
ment from Firth-Vickers Stainless Steels, Limited, 
Sheffield. Mr. Green had been with the firm since 
1896, and had risen to the position of secretary. 
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Mr. VINCENT M. McGowsn has resigned his position 
as manager of the light-castings department of the Indian 
Iron & Steel Company, Limited, Kulti, Bengal, and will 
be back in this country about the middle of November, 
His address will be 152, Dimond Road, Bitterne Park, 
Southampton. 


Mr. T. A. HETHERINGTON, cashier with the North 
Eastern Marine Engineering Company (1938), Limited, 
Sunderland, has retired after 53 years with the firm, 
He received a presentation in appreciation of his 30 
years’ service as secretary and treasurer of the work- 
people’s benevolent and relief fund. 

Lt.-CoL. A. M. B. GRAHAME has resigned from the 
board of Hurst, Nelson & Company, Limited, Mother- 
well, for health reasons. Mr. JAMES WADDELL, secre- 
tary of the company since 1944, has been appointed 
to the board. Col. Grahame had been associated with 
the company since its inception in 1888. 

Sir SAMUEL R, BEALE has retired from the chairman- 
ship of Guest, Keen & Nettlefolds, Limited, at his own 
request. He has been succeeded as chairman by Mr. 
J. H. Jotty. Sir Samuel is to retain his seat on the 
board, and will also continue as chairman of Joseph 
Sankey & Sons, Limited. He has been chairman of 
Guest, Keen & Nettlefolds for 12 years. 

Wills 
Ricwarpson, E. B., of Northallerton, Yorks, 
builder : Pee, ees re ies 
FaRNWoRTH, Wut.taM, of Bolton, 
machinery foreman ... was om oe aed 
Grecory. Tomas, of Standish, near Wigan, late 
of the Pearson & Knowles Coa! & Iron Company, 


ship- 
£284,537 


£9,052 


retired "textile 


£3,2% 


ear ae oe 
Curisty. W. C., of Chelmsford, managing director of 


Christy & 
engineers, etc. ... ed eas Re ie 7 so 
McKenziz, J. D., of Sheffield, manager of the esti- 
mating department of Thos. Firth & John 
Brown, Limited whe - ie 
Woons, A. R. T., of St. John’s Wood, London, 
N.W.8, marine engineer and an authority on 
refrigeration, a vice-president of the Institute of 
Marine Engineers, past-president of the Liverpool 
Eng:negering Society and of the British Refrigera- 
tion Society, a Liveryman of the Worshipful 
Company o' Shipwrights. and Master in 1939. and 
a Fellow of the Society of ———— Marine 
Engineers and Ship Surveyors ... ak 


New Patents 


The following list of Patent Specifications accepted has 
been taken from the “ Official Journal (Patents).” fF rinted 
copies of the full Specifications are obtainable from the 
Patent Office. 25, Southampton Buildings. London, W.C.2, price 
1s. each The numbers given are those under which the 
Specifications will be printed, and all subsequent proceedings 
will be taken. 

591,574 CANNING & Company, LimiTEpD, W., and 
Cements, H.C. Means for suspending anodes in 
electrolytic baths. ; 

591,770 OGDEN, J. Fabricated welded metal bodies 
having passageways formed therein. 

591,783 WESTINGHOUSE ELECTRIC INTERNATIONAL COM- 
PANY. Electro-deposition of metals. 

591,827 THOMPSON Bros. (BILSTON), LIMITED, and 
Storpy, J. J. Plant for heating galvanising baths 
and other baths for containing molten material. 


Norris, Limited, manufacturing 


£66,128 


£2,770 


£53,371 
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Company News 
(Figures jor previous year in brackets.) 
William Bayliss—Dividend of 124% (74%). 
Kitchen & Wade—Interim dividend of 124% (same). 
Geo. Wilson Gas Meters—Dividend of 15% (10%). 


a Summers & Sons—lInterim dividend of 24% 
(nil). 
G. D. Peters & Company—Interim dividend of 74% 
(same). 
Gaskell 
(same). 


Bristol Aeroplane Company—lInterim dividend of 
4% (same). 


Tweedales & Smalley (1920)—Interim dividend of 
5% (same). 

Lightalloys—Final dividend of 10% (124%), making 
15% (20%). 

United Steel Companies—Final 
making 8% (same). 

T. M. Birkett & Sons—Final dividend of 25% (10%), 
making 30% (15%). 

Sturtevant Engineering Company—lInterim dividend 
of 54%, tax free (same). 

H. W. Lindop & Sons—Dividend of 50%. 
pany was made public in February last. 


Sheffield Forge & Rolling Mills Company—Final 
dividend of 10% (same), making 15% (10%). 

Aston Construction Company—No preference divi- 
dend (same) for the year ended September 30. 


Herbert Morris—Final dividend of 15% (same) and 
bonus of 2% (same), both tax free, making 22%, tax 
free (same). 


Erinoid—Trading profit for the year to July 31, 
£180,369 (£133,020); to general reserve. £30,000 (nil); 
dividend of 15% (10%) and bonus of 5% (nil). 

Oxley Engineering Company—Net profit for the year 
to June 30, after providing for taxation, £20,440 
aan” dividend of 15% (124%); forward, £10,347 


South Crofty—Profit for 1946, £12,760 (£13,354); to 
taxation, £6,201 (£11,256); provision for loss in sub- 
sidiary, £1,425 (nil); no dividend (5%); forward, 
£17,896 (£12,763). 


Titanine—Net profit for the year ended March 31, 
£28,509 (£13,662); final dividend of 25% (10%), making 
35% (20%); to reserve, £10,000 (£5,000); staff benefit 
fund, £2.000 (same); forward, £2,985 (£1,876). 


W. H. Dorman & Company—Net profit for the year 
ended March 31, after depreciation, etc., £156,023 
(£97,673); to general reserve, £20,000 (£5,000); capital 
reserve, £398 (nil); deferred repairs, £10,300 (£5,000); 
taxation, £110,000 (£77,000); dividend of 374% (25%); 
forward, £8,692 (£7,014). 


& Chambers—lInterim dividend of 5% 


dividend of 54%, 


The com- 
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Clifford Motor Components—Net profit for the year 
ended March 31, after tax and depreciation, etc, 
£78,417 (£56,385); to general reserve, £15,000 (nil): 
benevolent fund, £5,000 (same); final dividend of 224%, 
making 30% (same, including 10% bonus, all on lower 
capital): forward, £90,829 (£71,682). 


J. Blakeborough & Sons—Net profit for the year 
ended June 30, after depreciation, £57,997 (£89,222). 
to taxation, £37,200 (£49,500); directors’ fees. £56) 
(£750); interest on 7% (20 year) cumulative notes, £347 
(£889); interest on loan from associated company, 
£878 (nil); transfer to sinking fund for redemption of 
notes, nil (£5,420); ordinary dividend, £1400 
(£25,000); forward, £33,463 (£31,412). 


Horseley Bridge & Thomas Piggott—Trading profit 
for the year ended June 30, £134,566 (£111,969); income 
from investments, £2,154 (£1,135); to directors’ fees 
and additional remuneration, £1,939 (£2,194); taxation, 
£50,000 (£37,000); depreciation, £21,000 (same); net 
profit, £63.781 (£51,744); to staff fund, £5,000 (nil), 
provision for contingencies, etc., nil (£25,000); dividend 
of 15% (same); forward, £101,152 (£68,771). 


Brightside Foundry & Engineering Company—Con- 
solidated trading profit for the year ended June 30, 
£171,703 (£107,402); net profit after providing for tax, 
etc., £99,505 (£74,080); to general reserve, £11,519 
(£44,033); provision for additional cost of replacement 
of fixed assets, £30,000 (nil); special equalisation 
dividend of 20% and bonus of 10% were paid during 
the year; the directors now propose a further dividend 
of 15% and bonus of 5% on increased capital (dividend 
of 35% and bonus of 10%); forward, £162,796 
(£158,273). 


Cementation Company—Group trading profits to 
March 31, £257,403 (£174,626); to depreciation, £84,289 
(£47,709); directors’ fees, £1,850 (£2,262); directors’ 
emoluments, £12,781 (£11,533); net profit, £158,483 
(£113,122); to debenture interest, nil (£3,652); bank 
overdraft, interest, £5,726 (nil); estimated E.P-T., 
£30,000 (£20,000); estimated profits tax, £3,726 (nil); 
income tax, £28,140 (£22,980); outside interests, £1,038 
(£347); general reserve. £20,000 (£7,651); dividend of 
25% (same); forward, parent company, £38,947 
(£24,016), subsidiary companies, £37,998 (£24,739). 





Gazette 


Hatcuer’s 1. V. Gears, Limirep, is being wound up 


voluntarily. Mr. J. C. Howard, 9, Basinghall Street, 
London, E.C.2, is the liquidator. 

Mr. R. F. BENDALL, 48-50, Exchange Buildings, New 
Street, Birmingham, has been released from his position 
as liquidator of the Heron Manufacturing Company 
(Wolverhampton), Limited, as from September 11 last. 

MANSFIELD BRos., LIMITED, manufacturers of _fire- 
bricks and fireclay, of Church Gresley, Burton-on-Trent, 
is being wound up voluntarily. Mr. R. A. Collet, 
Candlewick House, 116, Cannon Street, London, E.C.4, 
is the liquidator. 
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pcio R . sh ericr The maintenance of outputs at record levels demands the use 
ysurh™ purine ING of refractories of high uniform excellence and the selection of the 
re wert pate correct type of refractory for the job. G.R. products are widely 


AND TT BRICKS _ arentats used because they can be depended upon to provide strong, 


ents stable and lasting furnace structures and linings. The G.R. range 

AN? ce of products covers the requirements for all types of furnaces, and 
aerRAct G.R. technical experience includes a comprehensive practical 
wos knowledge of service conditions in every industry. When a 
sh problem concerns getting a better grip of heat— Consult G.R. 
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Raw Material Markets 
Iron and Steel 


With more furnaces in operation and a fairly con- 
stant supply of coke, pig-iron production is rising, 
but the steelworks are the sole beneficiaries of the in- 
creased output. Foundries are still on short com- 
mons and are pressing for bigger allocations. In 
addition, they have now to pay substantially higher 
prices, the increases ranging from 11s. to 18s. per ton, 
according to zone and quality. In the new price-lists 
there are some serious discrepancies. Hematite, for ex- 
ample, has hitherto realised 7s. 3d. per ton more than 
No. 3 Cleveland foundry iron in the Middlesbrough 
area; now the difference is no more than 3d. per ton. 
In other respects prices seem to have been varied so 
as to discourage long railway hauls, which is as it 
should be having regard to the increased cost of rail 
transport. 

There has been some improvement of late in the 
deliveries of mild-steel billets, which has had a favour- 
able effect on the output of small sections and bars, 
but re-rollers still find it necessary to make use of 
scrap and discard materials wherever possible. The 
heavy-sheet mills are well supplied with slabs, but 
more sheet bars are urgently called for to sustain full 
outputs of the lighter gauges of sheets. Wire rods are 
also in brisk demand. 

With the commencement of Period IV, demand for 
all classes of finished-steel products has been intensified. 
Curtailment of the housing programme should ease the 
demand for sheets in one direction, but the sheet 
makers are still offered far more business than they 
can possibly handle. The plate mills, too, are over- 
loaded with orders, many of which cannot possibly 
be dealt with before Period II, 1948. Colliery require- 
ments still tend to increase, and rehabilitation of the 
railways at home and abroad involves heavy calls 
on the rail mills and the makers of points, crossings, 
etc. Strip is in brisk demand, especially from the 
tube makers, who have big export orders in hand, 
while engineers are anxiously awaiting their allocations 
of steel, upon which their industrial output is wholly 
dependent. 





Non-ferrous Metals 


For the time being adequate supplies of copper are 
assured. The price of the metal remains steady at an 
international value of between 214 and 214 cents per 
Ib., f.a.s. New York. 

During the four weeks ended September 7, 8,985 tons 
of copper and other ores arrived at the South Wales 
ports, compared with 17,446 tons during the correspond- 
ing period of 1946. : 

The International Tin Research and Development 
Council estimate in their September bulletin that world 
tin stocks at July 1 were 90,000 tons, a decline of 
23,000 tons since January 1. Consumption outside the 
tin allocations for the second half of 1947 (27,157 tons) 
is estimated at 35,000 tons, making total consumption 
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from July to December about 62,000 tons. This corre- 
sponds approximately to production estimates. 

The lead position remains fairly comfortable, due, to 
a great extent, to the quantities of scrap lead available. 
Prices remain high, but it is thought in some quarters 
that peak levels have been attained and any further 
movement in prices will show a downward trend. 

The Ministry of Supply light metal statistics for July 
give the production of aluminium and magnesium cast- 
ings as 3,709 tons and 172 tons respectively. The figure 
for magnesium castings excludes bombs, and both totals 
are based on net despatches made by fabricators. 


New Trade Marks 


The following applications to register trade marks appear 
in the “Trade Marks Journal” :— 

“ DYNAMINA ”"—Rotary electric converters. Hoover, 
LimITED, Perivale, Greenford, Middx. 

“* PORLESTER ”—Power-operated machines for making 
nets. PORTER SPIERS (LEICESTER), LIMITED, Park Road 
Works, Ratby, Leicester. 

“WaRM MORNING ”—Heating stoves. Locke Stove 
Company, c/o Frank B. Dehn & Company, Kingsway 
House, 103, Kingsway, London, W.C.2. 

“ PILLAR ”—All goods included in Classes 8 and 11. 
CAMPBELL ENGINEERING COMPANY, LIMITED, Sherman 
Works, Sherman Road, Bromley, Kent. 

“ LIMPET ” (SHELL DEVICE)}—Metal washers, bolts and 
nuts. WILLIAM Jacks & Company, LimiTep, Winchester 
House, Old Broad Street, London, E.C.2. 

“ KEROGLOW ”—Installations for heating, steam 
generating, etc. Lion STAMPING CoMPANY, LIMITED, 35, 
Marshgate Lane, Stratford, London, E.15. 

“ ROTOFLEX "—Electric scaling hammers. ELECTRIC 
SCALING HAMMERS, LIMITED, Grosvenor Gardens 
House, Grosvenor Gardens, London, S.W.1. 

“ HyDRALOX” and “ Hypracar "—Abrasive pre- 
parations for grinding and polishing. CARBORUNDUM 
ComPaANyY, LIMITED, Trafford Park, Manchester. 

“Isaac MERRITT SINGER” (SIGNATURE DEVICE)—Bond- 
ing machines. SINGER MANUFACTURING COMPANY, c/0 
Cruikshank & Fairweather, 29, St. Vincent Place, 
Glasgow. 








Contracts Open 


The date given is the latest on which tenders will be 
accepted. The address is that from which forms of tender 
may be obtained, 

Fife, November 17—Construction of a trunk sewer, 
comprising 34 miles of reinforced concrete, steel and 
cast-iron pipes from 60 in. to 51 in. dia., etc., for the 
County Council. Blyth & Blyth, consulting engineers, 
135, George Street, Edinburgh. (Fee £5 5s., return- 
able.) 


Wokingham, October 27—Construction of approx. 
519 yds. of 6-in. and 127 yds. of 4-ft. dia. spun-iron 
pipe, etc., for the Rural District Council. Mr. A. E. 
Hoskins, engineer, Council Offices, Shute End, Woking- 
ham, Berks. (Fee £2 2s,, returnable.) 
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